The fact that pigment formation was more sensitive to inhibition than growth of cells led to the suggestion that prodigiosin biosynthesis might involve pathways other than those primarily required for cellular growth.8,9) In the course of our studies on the effect of polymyxin B on outer membranes of S. marcescens,10.11,12) We observed that polymyxin B exerted an inhibitory effect on prodigiosin biosynthesis without disturbing cellular growth.
S. marcescens 08, a chromogenic polymyxin B resistant strain (MIC> 1,000 pg/ml) was used in our studies. Inhibition of pigment formation was monitored by both the agar-diffusion technique and spectrophotometric analysis. S. marcescens 08 was cultured in 10 ml of Nutrient Broth (Difco) at pH 7 and incubated at room temperature for 8 hours. An aliquot of 0.1 ml of the bacterial suspension was spread on each of the Trypticase Soy Agar (TSA) plate at pH 7. To the sterilized disc blands (6.5 mm in diameter), concentrations of 5,000, 500, 400, 300, 250, 150, 100, 50, 25, 12.5 and 0 pg/ml of polymyxin B sulfate (Aerosporin, Burrough Wellcome) were added. The antibiotic discs were placed on the surface of the seeded agar plates. Each concentration of polymyxin B was carried out in quadruplicates. The plates were then incubated at room temperature for 48 hours. Diameters of pigment inhibition zones were measured and expressed to the nearest mm.
In order to quantify the actual reduction of prodigiosin biosynthesis S. marcescens 08 was grown in the presence of 12.5 pg/ml of polymyxin B (the MIC at which pigment was inhibited). Four hundred milliliters of a 48-hour culture (in light) were harvested and extracted with acetone, followed by partition with petroleum ether according to the method of WILLIAMS, et a1.13) The water-free petroleum ether extract was evaporated to dryness and reconstituted in 5 ml of dichloroethane for spectrophotometric analysis in a Beckman ACTA VI Spectrophotometer at 537 nm. The results of zone inhibition of prodigiosin formation by polymyxin B at various concentrations are summarized in Table 1 . From these results, the minimal concentration inhibiting pigment formation was estimated to be 12.5 pg/ ml. At a concentration of 5,000 pg/ml of polymyxin B, neither pigment formation nor cellular growth was observed. Otherwise, an opaque zone of pigmentless cells was observed. A plot of the logarithm of the polymyxin B concentration against the diameters of the pigment inhibition zone shows a linear relationship similar to that typical of antibiotic inhibition of bacterial growth (Fig. 1) . Since S. marcescens 08 used in this study is resistant to more than 1,00011g/ml of polymyxin B, it can be concluded that the pigment inhibition effect of polymyxin B is independent of its antibiotic activity.
The inhibitory effect of plymyxin B on pigment synthesis in S. marcescens 08 was demonstrated by the quantitative determination of the actual amount of pigment reduced in cells grown in Tryptic Soy Broth (TSB) (Difco) in the presence of polymyxin B at a concentration of 12.5 lag/ml. Table 2 shows that polymyxin B at this concentration caused a reduction of over 80% of the pigment. It is not known at this time if the reduction was the result of a decrease of synthesis or an increase of degradation of the pigment(s).
When the pigmentless cells from the inhibition zones were recultured to fresh TSA plates without polymyxin B, pigment synthesis resumed after about 48 hours.
Cells exposed to polymyxin B, regardless of polymyxin B concentrations, required extended time period for pigment synthesis to start. Normally, pigment formation occurs usually after 24 hours of incubation at room temperature (23-24'C).
Our experiment showed that the effect of polymyxin B on pigment synthesis in S. marcescens 08 was transient in nature without genetic damage to the pigment synthesis system. The additional time required for pigment synthesis to occur might be necessary because the membrane systems were partially damaged by polymyxin B. As a membrane disrupting antibiotic, polymyxin B is capable of binding to several outer membrane components,",") causing morphological changes in the membranes of the cell envelope of Gram-negative bacteria.16) The competitive binding of polymyxin B to these membrane components17) may displace some of the macromolecular site(s) required for the pigment synthesis.
The ability of polymyxin B to activate some degradative enzymes in the outer membrane18, 19, 20) in the damaged membrane would possibly contribute to the instability and degradation of the pigment(s), once it is synthesized.
Finally, it should be mentioned that the inhibi- * To whom all correspondence should be addressed . 
